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ABSTRACT
Background: Menopause is the natural process of ageing during which a woman passes from reproductive to non reproductive phase with 
cessation of cyclic ovarian functions as manifested by cyclic menstruation.  
Aim The aim of this study was to assess circulating levels of gonadotropins like luteinizing hormone, follicle-stimulating hormone and prolactin as 
representative of pituitary hormones in postmenopausal women in comparison to premenopausal women from tertiary care hospitals of Punjab. 
Material and Methods: 40 premenopausal women and 40 postmenopausal women were included in the study. Fasting blood samples were 
collected for the assessment of luteinizing hormone, follicle-stimulating hormone and prolactin levels in both premenopausal and postmenopausal 
women.  
Results: A significant increased was recorded in serum luteinizing hormone, follicle-stimulating hormone and prolactin  levels in postmenopausal 
women in comparison to premenopausal women 
Conclusion: A significant increase in luteinizing hormone, follicle-stimulating hormone and prolactin levels in postmenopausal women suggested 
that we should evaluate thyroid functions along with hormonal evaluation to prevent further complications in postmenopausal women.
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INTRODUCTION
Menopause is the natural process of ageing during which a woman 
passes from reproductive to non reproductive phase with cessation of 
cyclic ovarian functions as manifested by cyclic menstruation. The 
menopause is a complex situation determined by multiple endocrine, 
psychosexual, and cultural factors/ with the possible influence of 

[1]biological, nutritional, and environmental factors  At variance with 
the menarch, no secular trend has been demonstrated for menopause, 

[2]which seems unchanged since the middle ages . The transition from 
reproductive to non-reproductive phase is the result of a major 
reduction in estrogen production and large number of hormonal 

[3]changes by the ovaries . Some reports, however, claim that smokers 
[4,5]and vegetarians have earlier menopause  Serum luteinizing hormone 

(LH) and folliclestimulating hormone (FSH) increase as a 
consequence of decreasing ovarian feedback elements. Follicle-
stimulating hormone increase precedes that of LH during the 

[6] [7]menopausal transition  and both show a rapid oscillatory pattern  
[8]Chakravarti et al.  found a decrease in FSH levels in advanced 

menopause. However, there is scarce information about the 
epidemiological profile of gonadotropins and prolactin (PRL) 
secretion during perimenopausal years.

[9]In our previous study , we have found a significant alterations in the 
levels of T , T & TSH levels in postmenopausal women with respect to 3 4 

pre menopausal women and  are more prone to thyroid disorders could 
be responsible for  impaired fertility etc.

So, in the present work, we studied the variations in gonadotropins 
representative of pituitary hormones like luteinizing hormone, 
follicle-stimulating hormone and prolactin in postmenopausal women 
in comparison to premenopausal women from tertiary care hospitals of 
Punjab. 

MATERIAL AND METHODS
The present case-control study was carried out in the Department of 
Biochemistry, Government Medical College - Patiala in collaboration 
with Department of Obstetrics and Gynaecology, Rajindra Hospital 
Patiala on 80 subjects in the age range of 25 - 70 years. These subjects 
were taken from general population attending the outdoor patients of 
Department of Obstetrics and Gynaecology Rajindra Hospital Patiala 
and were divided into following two groups based on their menopausal 
status. 

Group- 1: 40 premenopausal women with age range of 25 - 45 years 
Group-2: 40 postmenopausal women in the age range of 50 - 70 years.

These subjects were recruited from rural and as well as from urban 
areas of Patiala District of Punjab state. 

Ethical Issues: The study protocol was approved by the institutional 
ethic committee. Study details & potential risks and benefits were 
explained to individuals taking part in the study and at least one 
attendant. A written informed consent was obtained voluntarily from 
the subjects before entering into the study.

Inclusion Criteria 
Ÿ Premenopausal women in the age group of 25-45 years
Ÿ Postmenopausal women in the age group of 50-70 years with 

natural menopause

All subjects recruited for the study were vegetarian and there was no 
positive family history of CVD, thyroid dysfunction, Diabetes, Kidney 
disease etc, in these subjects. These subjects were interviewed by 
questionnaire regarding the detailed information on their lifestyle, 
medical history, diet etc. 

Exclusion Criteria 
Ÿ Age less than 25 years and more than 70 years
Ÿ Pregnancy
Ÿ Abnormal uterine bleeding
Ÿ Surgical menopause
Ÿ Hypertension, Diabetes Mellitus, Thyroid disorders
Ÿ Hepatic disease
Ÿ Acute illness
Ÿ Patients on lipid lowering medication, patients on HRT.

Measurements of Anthropometric Parameters 
The examination of body weight was done by taking weight in 
kilogram (kg) and height was measured in centimeters. The BMI was 
calculated from the formula: BMI = weight in kg/(height in meters 
squared). A complete lipid profile, fasting and postprandial glucose 
levels, and Blood pressure (systolic and diasystolic) were carried out in 
adolescents, who entered the study as per a predesigned performa for 
assessing the signs of chronic heart failure, diabetes and also the 
presence of any exclusion criteria.

Collection and processing of blood sample:
Fasting (12 hours fasting) blood sample (approximately 5 ml) were 
collected plain vacutainer from both the groups (Premenopausal and 
Postmenopausal women subjects)  and Plain vacutainer was kept at 
37°C for 20 min and then centrifuged at 3000rpm for 15 minutes. A 
clear supernatant (serum) was used for the estimation of  LH, FSH and 
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Prolactin assays.

i.Determination of Follicle Stimulating Hormone (FSH): FSH 
levels in the serum of postmenopausal and premenopausal women 
were determined by using commercial available standarized kits 
manufactured by Transasia Biomedical Private Limited, Mumbai 
(India);

PRINCIPLE:
In this method, standards, patient specimens and /or controls 
(containing the native FSH antigen) are first added to streptavidin 
coated wells. Biotinylated monoclonal and enzyme labeled antibodies 
are then added and the reactants mixed: these antibodies have high 
affinity and specificity and are directed against distinct and different 

[10]epitopes of FSH.

Reaction between the various FSH antibodies and native FSH occurs 
in the microwells without competition or steric hindrance, forming a 
soluble sandwich complex.

The interaction is illustrated by the following equation:

EnzAb(p)  +   Ag FSH  +  BtnAb(m)                   EnzAb(p) -  AgFSH - 
BtnAb(m)

BtnAb(m) =  Biotinylated Monoclonal Antibody (Excess Quantity)
AgFSH = Native Antigen (Variable Quantity)
EnzAb(p) – AgFSH - BtnAb(m) = Antigen-Antibodies sandwich 
complex

Ka = Rate constant of Association 
k-a = Rate Constant of Dissociation

Simultaneously, the complex is deposited to the well through the high 
affinity reaction of streptavidin and biotinylated antibody. This 
interaction is illustrated below:

EnzAb(p) -  AgFSH - BtnAb(m) + Streotavidin C. W.
Immobilized complex

Streptavidin C.W. = Streptavidin immobilized on well 

Immobilized complex = sandwich complex bound to the solid surface.
After equilibrium is attained, the antibody –bound fraction is separated 
from unbound antigen by decantation or aspiration. The enzyme 
activity in the antibody – bound fraction is directly proportional to the 
native antigen concentration.

The activity of the enzyme present on the surface of the well is 
quantities by reaction with a suitable substrate to produce color.

By utilizing several different standards of known antigen values, a 
dose response curve can be generated from which the antigen 

[10]concentration of an unknown can be ascertained.

Reference value:
Ÿ Follicular phase : 3- 12mIU/ml
Ÿ Midcycle : 8 – 22 mIU/ml
Ÿ Luteal phase : 2 – 12 mIU/ml
Ÿ Menopausal : 35 - 151 mIU/ml.

ii. Determination of Leutinizing Hormone (LH): LH levels in the 
serum of postmenopausal and premenopausal women were 
determined by using commercial available standarized kits 
manufactured by Transasia Biomedical Private Limited, Mumbai 
(India).

Principle: In this method, standards, patient specimens and /or 
controls (containing the native LH antigen) are first added to 
streptavidin coated wells. Biotinylated monoclonal and enzyme 
labeled antibodies are then added and the reactants mixed: these 
antibodies have high affinity and specificity and are directed against 

[11]distinct and different epitopes of LH.

Reaction between the various LH antibodies and native LH occurs in 
the microwells without competition or steric hindrance, forming a 
soluble sandwich complex 

The interaction is illustrated by the following equation:

EnzAb(p) + Ag LH + BtnAb(m)                      EnzAb(p)- AgLH-
BtnAb(m)

BtnAb(m) =  Biotinylated Monoclonal Antibody (Excess Quantity)
AgLH = Native Antigen (Variable Quantity)

EnzAb(p) – AgLH - BtnAb(m) = Antigen - Antibodies sandwich 
complex

Ka = Rate constant of Association 
k  - a = Rate Constant of Dissociation

Simultaneously, the complex is deposited to the well through the high 
affinity reaction of streptavidin and biotinylated antibody. This 
interaction is illustrated below:

EnzAb(p) -  AgLH - BtnAb(m) + Streotavidin C. W.          
 Immobilized complex

Streptavidin C.W. = Streptavidin immobilized on well 

Immobilized complex = sandwich complex bound to the solid surface.

After equilibrium is attained, the antibody –bound fraction is separated 
from unbound antigen by decantation or aspiration. The enzyme 
activity in the antibody – bound fraction is directly proportional to the 
native antigen concentration.

The activity of the enzyme present on the surface of the well is 
quantities by reaction with a suitable substrate to produce color.

By utilizing several different standards of known antigen values, a 
dose response curve can be generated from which the antigen 

[11]concentration of an unknown can be ascertained.

REFERENCE VALUE: 
Ÿ Follicular phase : 0.5 – 10.5 mIU/ml
Ÿ Midcycle : 18.4 – 61.2 mIU/ml
Ÿ Luteal phase : 0.5 – 10.5 mIU/ml
Ÿ Menopausal : 8.2 – 40.8 mIU/ml.

iii. Determination of Prolactin: Prolactin levels in the serum of 
postmenopausal and premenopausal women were determined by using 
commercial available standarized kits manufactured by Transasia 
Biomedical Private Limited, Mumbai (India);

Principle: In this method, standards, patient specimens and /or 
controls (containing the native PRL antigen) are first added to 
streptavidin coated wells. Biotinylated monoclonal and enzyme 
labeled antibodies are then added and the reactants mixed: these 
antibodies have high affinity and specificity and are directed against 

[12]distinct and different epitopes of PRL.

Reaction between the various PRL antibodies and native PRL occurs in 
the microwells without competition or steric hindrance, forming a 
soluble sandwich complex.

The interaction is illustrated by the following equation:

EnzAb(p) + AgPRL + BtnAb(m)               EnzAb(p) -  AgPRL - 
BtnAb(m)

BtnAb(m) = Biotinylated Monoclonal Antibody (Excess Quantity)
AgPRL = Native Antigen (Variable Quantity)

EnzAb(p) - AgPRL-BtnAb(m)=Antigen-Antibodies sandwich 
complex

Ka = Rate constant of Association 
k-a = Rate Constant of Dissociation

Simultaneously, the complex is deposited to the well through the high 
affinity reaction of streptavidin and biotinylated antibody. This 
interaction is illustrated below:

EnzAb(p) -  AgPRL - BtnAb(m) + Streotavidin C.W.              
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Immobilized complex

Streptavidin C.W. = Streptavidin immobilized on well 

Immobilized complex = sandwich complex bound to the solid surface.
After equilibrium is attained, the antibody –bound fraction is separated 
from unbound antigen by decantation or aspiration. The enzyme 
activity in the antibody – bound fraction is directly proportional to the 
native antigen concentration.

The activity of the enzyme present on the surface of the well is 
quantities by reaction with a suitable substrate to produce color.

By utilizing several different standards of known antigen values, a 
dose response curve can be generated from which the antigen 

[12]concentration of an unknown can be ascertained.

REFERENCE VALUE: 
Ÿ In Premenopausal : 1.2 – 19.5ng/ml
Ÿ In Postmenopausal: 1.5 – 18.5ng/ml.

Statistical Analysis: 
The data was expressed as Mean ± SD. Differences between the 
premenopausal and post menopausal women were evaluated using  the 
 Student’s  independent  samples  “t” test. Differences were considered 
statistically significant at p <0.05.

RESULTS AND DISCUSSION
A significant (p≤ 0.01) increase by 41.92% (from 32.87± 7.438 to 
46.65±7.001mIU/ml) was observed in serum LH levels and a 
significant (p≤ 0.05) increase by 22.75% in prolactin (from16.74± 
3.597ng/ml to 20.55± 5.985 ng/ml) levels was found in serum 
prolactin levels of postmenopausal women with respect to 
premenopausal women (Figure-1). A similar trend of increase by 
13.90% (from 131.60± 14.682 mIU/ml to 149.9± 10.637 mIU/ml) was 
recorded in serum FSH levels of postmenopausal women in 
comparison to premenopausal women (Figure-1). It is well reported in 
literature that aging is associated with dramatic changes in 
gonadotropin secretion in healthy subjects. In women, after the initial 
elevation of serum gonadotropins that characterizes the menopause, a 
progressive increase in FSH, LH and prolactin levels occurs with age 
in the later post-menopausal years. At menopause state, the ovary is no 
longer respond stimulation by the pituitary gland, therefore, FSH and 
LH were sustained at elevated concentrations due to lack of negative 
feedback mechanism from estradiol or inhibin B from the ovary. In 

[13]1981, Metcal  reported that from ovulatory cycles with low 
premenopausal levels of FSH, to transient episodes indistinguishable 
from those found in postmenopausal women with high levels of FSH 
and LH. Typically, the approach of the menopause was marked by an 
increased incidence of high postmenopausal levels of FSH and LH.

[14]Yen, 1997  revealed that the cessation of follicular development 
results in drop of oestradiol level causing loss of negative feedback on 
hypothalamus – pituitary axis which in turn is responsible for increase 
in levels of FSH and LH by anterior pituitary. 

[15]Wang in 2015  found that FSH serum concentrations in 
postmenopausal women with osteoporosis increased notably 
compared with the control group. The circulating concentration of 
FSH may play an important role in the acceleration of bone loss in 
postmenopausal women. FSH increases osteoclastogenesis in vitro.

[9]In our previous study , we reported that postmenopausal women are 
more prone to thyroid disorders by altering the levels of T , T , TSH. 3 4

[18 - The reports of present study are agreement with the literature reports 
21] that gonadotropins such as LH, FSH and Prolactin secretions 
representing pituitary gland  are stimulated in postmenopausal women 
in comparison to premenopausal women.
 
Conclusion: A significant increase in gonadotropins such as LH, FSH 
and Prolactin secretions in postmenopausal women suggested that we 
should evaluate thyroid functions along with hormonal evaluation to 
prevent further complications in postmenopausal women. Long-term 
studies with large sample size are required to assess the significance of 
gonadotropins in postmenopausal women.

Figure-1: Showing alterations in mean values of 50 observations in 
Follicle Stimulating Hormone, Leutinizing Hormone and Prolactin 
levels in premenopausal and postmenopausal women of tertiary care 
hospitals of Punjab. The values of in Follicle Stimulating Hormone, 
Leutinizing Hormone in “mIU/ml” and values of Prolactin in 
“ng/ml”.
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